
REITER TREPONEME: A REVIEW OF THE LITRATURE 35

(1955) studied nine strains of cultured treponemes,
eight strains isolated in Hoeltzer's laboratory and one
strain in Reiter's laboratory. Pallida antigen was
prepared by the method of Hoeltzer; after centri-
fugation, the sedimented treponemes were diluted
with a mixture of 2 parts physiological saline and
1 part 96% ethyl alcohol. The density of the sus-
pension was carried up to 4 x 109 of the bacterial
bodies by optic standardization. The pallida antigen
was more sensitive than the usual organ extracts

used in the Wassermann reaction. The immunogenic
properties of the strains investigated varied in a wide
range. Sazonova (1957) suggested that the Hoeltzer-
prepared alcoholic suspension ofcultured treponemes
held great interest as the antigen represented a
proteic treponemal fraction. There was 87.5%
agreement of tests performed with this antigen and
with tissue extract antigens. It was less sensitive in
latent and CNS syphilis and more sensitive in early
syphilis.

15. AGGLUTINATION TESTS WITH REITER TREPONEME

MISCELLANEOUS REACTIONS

Eagle (1937) stated that the cultured treponemes
were not specifically agglutinated by syphilitic sera.
Eagle & Hogan (1940) reported that normal rabbit
serum gave both agglutination and weak comple-
ment-fixation readings with Palligen antigen. Syphi-
litic sera agglutinated the Reiter treponeme and the
titre roughly paralleled the complement-fixation
activity; both titres were of the same order of
magnitude as those with ordinary Wassermann and
flocculation tests. The diagnostic utility of the tre-
ponemal agglutination test was unfortunately vi-
tiated by the fact that normal human serum regularly
contained small amounts of treponemal agglutinin.
Rabbits immunized with beef-heart lipid developed
treponemal agglutinins and complement-fixation
antibodies to the Reiter treponeme in high titres.
Beck (1939) found a specific antibody reacting with
T. pallidum present in human syphilitic sera. Its
existence and its absorption by homologous antigen
were demonstrated by agglutination tests, although
the difference in agglutination titres found in normal
and syphilitic sera was not significant enough for
practical serum diagnosis of syphilis. Agglutination
reactions did not give as clear-cut differentiation
between normal and syphilitic sera as the com-
plement-fixation test. Kolmer (1942c) found that
normal human and rabbit sera contained a natural
group agglutinin for cultivated T. pallidum.

ROEMER & SCHLIPKOTER TESTS FOR SPINAL FLUIDS

Roemer (1948, 1949) stated that, although it had
been known for a long time that specific agglutinins
existed in sera of syphilis patients, specific agglutinins
had been found in cerebrospinal fluid only recently.
He used the Palligen antigen of Gaehtgens to demon-

strate those antibodies, and stated that this was
a true antigen-antibody reaction which could be
read macroscopically after 2 hours. Eight hundred
and fifty spinal fluid specimens from widely differing
diseases were tested with pallida-agglutination,
Wassermann, and MKR II. With the exception
of a case of congenital syphilis in a 2-month-old
infant, all cases with reactive Wassermann had
reactive agglutination results, and the agglutination
test was also reactive in agreement with the MKR II,
where the Wassermann was non-reactive. In treated
cases, the MKR gave the greatest number of reactive
results. The pallida-agglutination and the Wasser-
mann became non-reactive in a shorter time. Because
of its simplicity and specificity, the pallida-agglutina-
tion test appeared suitable as a preliminary and an
accompanying test in spinal fluid diagnosis. Roemer
& Schlipkoter (1953) and Schlipkoter, Roemer &
Pothmann (1954) described the preparation of
antigen for the test by centrifuging Palligen antigen
to concentrate the treponemes and eliminate phenol.
The treponemes were resuspended in 1: 3 (v/v) phy-
siological saline with 0.5%o formol. Testing was
halted when the Saxony Serum Works stopped
making the Palligen antigen; cultures of Reiter,
Nichols, Noguchi, Kazan, and strains 69 and 26
were obtained from Eagle, and a Reiter strain was
obtained from the Behring Company, Marburg.
Although difficulty was encountered in culturing
the treponemes and in preparing a satisfactory
antigen, they finally succeeded in developing a
treponemal antigen that met the requirements, and
conducted spinal fluid testing in an overnight pro-
cedure on 3853 cerebrospinal fluid specimens. Of
five patients with non-reactive agglutination tests
and reactive Wassermann and MKR II, one had
multiple sclerosis, one suffered from cysticercus
infestation, two had brain damages from injuries, and
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one was a baby with congenital syphilis. The con-
clusion was that, although the Sp.A.R. (Spirochdten-'
Agglutinations-Reaktion) had a high degree of speci-
ficity and sensitivity, it was not infallible; it was a
worthy addition to cerebrospinal fluid tests and
required only 0.2 ml to perform.

Potel (1955) stated that the PR and agglutination
reaction detected the same antibody, which differed
from the antibodies detected in the cardiolipin-
lecithin and TPI tests. Mutermilch & Delaville
(1955) found the agglutination reaction of Roemer &
Schlipkoter highly specific and sensitive with cerebro-
spinal fluid. Hippius, Kunz & Wende (1957) tested
the cerebrospinal fluid for its capacity to agglutinate
suspensions of Reiter treponemes. Reactions were
obtained in only 33 of 59 patients with CNS syphi-
lis; and 15 patients not suffering from neurosyphilis
showed reactions. Bottcher & Hippius (1959)
regarded the treponemal agglutination test as a
valuable addition in the diagnosis of CNS syphilis,
but warned against over-estimation of the sensitivity
of that or any other individual test. Berlinghoff
(1961) stated that the test of Roemer & Schlipkoter
was a very satisfactory cerebrospinal fluid test.
Matz & Schmalbach (1962) found the spirochaetal
agglutination reaction on cerebrospinal fluid had
a sensitivity of 90% on specimens from selected
patients with clinically verified syphilis mainly
involving the nervous system. They stated that the
spirochaetal agglutination reaction is an anamnestic
reaction which permits serological demonstration
of persisting antibodies of protein nature even if the
lipoid reactions are non-reactive.

ROEMER & SCHLIPKOTER TEST FOR SERA

Roemer & Schlipkoter (1955) developed a simple
and rapid Reiter treponemal agglutination test with
serum, employing the antigen described for their
cerebrospinal fluid agglutination test. The sera were
tested unheated; the tests were incubated for 3 hours
at 37°C; and a titre of 1: 50 or greater was considered
reactive. Of 1250 sera tested, there were from 1% to
1.5% non-specific reactions. Roemer & Schlipkoter

(1958) reported modifications in their earlier test
procedure: primarily the heating of sera at 56'C
for 30 minutes and a change in salt concentration.
The sera from 12 181 persons were studied for their
capacity to agglutinate Reiter treponemes and for
their reactivity with lipid antigens. The sensitivity
in detecting syphilis was somewhat higher for the
agglutination reaction, but agglutination antibodies
were rarely detected in treated congenital syphilis.
The figure for BFP reactions amounted to 1.05%,
but the majority of those reactions disappeared
when the serum was heated additionally at 62°C for
30 minutes, whereas heating rarely abolished the
reactivity of syphilitic sera.

Poetschke & Killisch (1959) agglutinated living
Reiter treponemes with homologous rabbit immune
serum, but not with anti-Nichols or human syphilitic
serum. On the other hand, processed Reiter trepo-
nemes, used as antigen for the agglutination reaction
of Roemer & Schlipkoter, were agglutinated by the
anti-Nichols and human syphilitic sera also. Quali-
tative differences were observed in the type of agglu-
tination, the Reiter treponemal antibody agglutinat-
ing as solid floccules, while syphilitic serum from
rabbits and humans agglutinated as light floccules
that were easily broken up. Conraths (1960, 1961)
performed the agglutination test of Roemer &
Schlipkoter on 2000 patients with no evidence of
clinical syphilis and found 208 reactive sera. In
65 cases of untreated syphilis, the agglutination test
gave high titres in the early syphilis group, but
results were not good in the group with old syphilis.
Titres of less than 1:100 were obtained in 23 of 40
cases of late latent or tertiary syphilis, and the test
was not considered sufficiently sensitive in detecting
cases of old syphilis. Some 2% of non-syphilitic sera
gave titres of 1: 100. Matz & Schmalbach (1962)
found the spirochaetal agglutination reaction of
serum had a sensitivity of 70%, thus equal in value
to the pallida complement-fixation test of 71 %, and
that these were the only two tests that detected 20%
of verified syphilis cases. The sensitivity of these tests
is higher than cardiolipin-complement-fixation, Was-
sermann, MKR II, and citochol reactions.

16. ULTRASONIC DISINTEGRATED TREPONEMES AS SEROLOGICAL ANTIGENS

DEVELOPMENT OF NEW PALLIGEN ANTIGEN AND TEST

Fuhner (1952) and Fuhner & Gaehtgens (1954)
collaborated in preparing a Palligen antigen from a

new strain of Reiter treponemes obtained from
Magnuson & Thayer, the old strain used by Gaeht-
gens having been lost during the Second World War.
The new antigen equalled the old one and was an


